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Description 

[0001] The invention concerns a machine of the kind 
which serves the purpose of comminution for example 
domestic garbage, tires, furniture, carpets, mattresses, 
stubs, demolition timber and similar materials, and 
which comprises a funnel for accommodating the waste, 
a cutting table placed at the bottom of the funnel with at 
least one set of fixed, parallel lower knives, which mu- 
tually are separated by openings through the table, at 
least one rotatable axle of a drive unit, which axle is 
placed above the cutting table into a direction, which ex- 
tends perpendicular to the lower knives, and a number 
of disc-shaped upper knives fixed to the axle, each of 
which knives is provided with a number of teeth and part- 
ly extends down into each their opening of the table, 
whereby each opening is wider than the associated up- 
per knife which furthermore is placed close to one of the 
lower knifes in the associated opening. 
[0002] The above named materials often have a con- 
siderable size and will therefore have to be split up into 
smaller pieces, that is, comminuted in order not to take 
up unnecessary space during transportation and by de- 
positing or composting. The same applies for the mate- 
rials which are to be recycled, e.g. larger plastic parts 
from scraped cars. Materials which are to be burned will 
equally have to be comminuted in order to make it pos- 
sible in practice to handle the materials in a modern 
combustion plant and obtain a satisfactory combustion. 
[0003] From the applicant's Danish Patent No. 
1 69378, which is incorporated in the present application 
as a reference, a machine for comminution of such ma- 
terials is known. This machine has two upper knives, 
and the cutting table with the lower knives is extending 
horizontally somewhat below the axles. The openings 
of the cutting table are wider than the upper knives, and 
each upper knife is placed close to one of the lower 
knives in the associated opening. Thereby a free part of 
the opening is left between the upper knife and the sec- 
ond one of the lower knives of the opening. 
[0004] When the machine is operating, and a piece of 
a material has been seized by the teeth of one of the 
rotating upper knives, the piece of material is pressed 
down towards the two lower knives in the opening and 
is stressed to cutting by especially the lower knife abut- 
ting the upper knife. At the same time, however, the 
piece of material is stressed to be deformed by bending 
and breaking or tearing since the piece of material freely 
spans the opening between the two knives. 
[0005] Due to the configuration of the machine with 
the cutting table situated below the axles, a cylinder sur- 
face, containing a periphery of an upper knife, will inter- 
sect a plane, which contains the associated lower 
knives, in an acute angle, which forms the angle of ac- 
tion of the teeth in relation to the lower knives. 
[0006] This acute angle of action results in the fact 
that the teeth are stressed by tangential as well as radial 
forces. The reaction from the radial forces do not con- 



tribute or contribute only to a smaller degree to the com- 
minution of the material, since it mainly are the flanks of 
the teeth which transfer the radially directed forces to 
the material, and not their points. 
s [0007] The radial forces stress the teeth to bending, 
and the teeth will therefore have to be dimensioned for 
being able to absorb this unfavourable stress of forces, 
even if the useful effect from the radial forces thereby 
obtained otherwise is limited. The other components of 
the machine, such as axles and bearings, will have to 
be dimensioned for absorbing the radial forces, and 
therefore, the whole machine will have to be over-di- 
mensioned as compared to the output it in reality is able 
to provide. 

[0008] Even if the work which the radial forces are car- 
rying out, when the machine is operating, such only to 
a smaller degree will be able to contribute to the com- 
minution of the material, the work will nevertheless re- 
quire supply of energy, which, however, to a large de- 
gree will be wasted. The machine will therefore operate 
with a rather low useful effect. 

[0009] The tangential stress of forces of the teeth 
have, due to the acute angle of action, a component 
crosswise to the lower knives and a second component 
along these. The crosswise component is efficient in the 
comminution process, while this is far from being the 
case with the lengthways component, which, on the con- 
trary, is inclined to push the material along the lower 
knives. Thereby the machines capability to securely and 
efficiently being able to comminute the materials is lim- 
ited, and besides the process frequently will last rather 
a long time, because the attempts to break the material 
often will have to be repeated several times, since the 
direction of rotation of the upper knives first are reversed 
and whereafter it all starts over again. 
[001 0] Furthermore, EP Patent No. 041 2 004 disclos- 
es a machine for comminuting materials like syringes or 
flacons made of glass. 

[001 1] The upper knives of said machine have, how- 
ever, no wedge-shaped teeth, but are, on the contrary, 
shaped like a star with arms converging radially out- 
wards. Therefore the upper knives are not able to grasp 
and keep the material during the comminution process, 
and the arms will therefore be inclined to push the ma- 
terial outwards on the cutting table instead of grasping 
and keeping the material on the comminution place of 
the table. 

[0012] Furthermore, the upper knives are not placed 
close to the lower knives on one side of the openings of 
the cutting table, and the known machine therefore does 
not provide any possibilities for cutting materials like e. 
g. tires into smaller pieces. 

[001 3] As the upper knives of the known machine are 
situated in the middle of the openings of the cutting table 
the knives moreover cannot break any material. 
[0014] Thus, the machine known from EP Patent No. 
0412 004 is not able to cut, comminute and break ma- 
terials of the type named in the opening paragraph. The 
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machine is not constructed for handling such operations 
and is of another kind. 

[001 5] The object of the invention is to provide a ma- 
chine of the type mentioned in the opening paragraph, 
which securely, rapidly and efficiently is able to perform 
a comminution process, at optimum is able to utilize the 
energy supplied, and with the given dimensions having 
a larger capacity than know up till now. 
[001 6] The new and unique according to the invention 
whereby this is obtained consists in that the lower knives 
are extending into a direction which intersects the axis 
of the axle or an area around this, whereby the teeth of 
the upper knives will form an angle of action of approx- 
imately 90° and the stress of forces, which they carry 
out, have no substantial components into the radial di- 
rection of the. upper knives and along the lower knives. 
Thereby the above-mentioned disadvantages and 
shortcomingsof the machine known from the DK Patent 
No. 169378 are eliminated. 

[001 7] The direction of the lower knives can by an ex- 
pedient embodiment intersect the axis of the axle, but 
the machine can also with excellent results operate with 
other directions, which more specific can be stipulated 
by the fact that each lower knife forms an angle of be- 
tween 0° and 30°, preferably between 0° and 15°, and 
especially between 0° and 5° with a plane containing 
the axis of the axle and the outer end of the lower knife 
situated opposite to the axle. 

[0018] In order to give the machine the greatest pos- 
sible capacity, a set of lower knives are placed on each 
side of an axle, whereby the two set of knives two and 
two can form a V, a reversed V or be flush with each 
other. 

[0019] When there are several axles, each of which 
having a set of lower knives on each side, these two sets 
of lower knives can be placed with the knives two and 
two flushing with each other and forming advantageous 
configurations with the adjoining set of lower knives in 
the shape of V's or reversed V's, or they can quite simple 
just be flush with the adjoining lower knives. 
[0020] In the last mentioned case the flushing lower 
knives can furthermore form an angle to a horizontal 
plane, whereby a plane through the axis of the axles will 
slope downwards transversely of the axles. By means 
of this construction the machine can by itself remove 
materials, which it is unable to comminute due to e.g. 
the size and/or the nature of the material. This takes 
place by reversing the axles so that all the teeth of the 
upper knives, being in their upper position in a given mo- 
ment, will be moving into the same direction as the slop- 
ing direction, whereby non-workable materials, which 
might be lying on the upper knives, are driven out of the 
machine into this direction, partly with help from the 
gravitation. In this way the comminution machine will in 
this embodiment be self -emptying. 
[0021] A good comminution effect is obtained when 
at least some of the knives are placed in different levels. 
Thereby the material will span freely over at least two 



openings, whereby they more easily can be bent and 
break or be torn apart. 

[0022] By a simple and cheap embodiment the lower 
knives can be straight. When they are arched or provid- 

5 ed with a wavy cutting edge less power will be necessary 
to cut the material as compared to straight knives. 
[0023] Besides having a cutting edge at the upper 
side, the knives can, with great advantages, also be pro- 
vided with a cutting edge at the lower side so that the 

10 materials, which from above have got down through an 
opening, can be cut when the teeth during rotating are 
passing the associated lower knives in upwards going 
direction. 

[0024] When the lower knives have a direction to- 
15 wards the axis of the axles or towards an area around 
this, they cannot, as known from the machine of DK Pat- 
ent No. 169378, immediately be assembled end to end. 
By an expedient embodiment the inner ends of the lower 
knives in two of the knives, placed at each their side of 
20 an axle in a set of lower. knives, instead be connected 
with a bridge below the axle in question. 
[0025] The invention will be more fully explained be- 
low by the following description of embodiments, which 
just serve as examples, with reference to the drawing, 
25 where 

Fig. 1 shows a machine according to the invention, 
seen from above, 

30 Fig. 2 shows the same machine, seen in section 
from the side, 

Fig. 3 shows in a larger scale the same machine, 
seen in section from the end, 

35 

Fig. 4 shows, seen in perspective, a cross section 
of the machine shown in fig. 1-3, 

Fig. 5 shows a variant of the machine shown in fig. 
40 1 -4 with only one axle, 

Fig. 6 shows schematically a first embodiment of a 
machine according to the invention with only one 
axle, 

45 

Fig. 7 shows schematically a second embodiment 
of a machine according to the invention with only 
one axle, 

50 Fig. 8 shows schematically a third embodiment of a 
machine according to the invention with only one 
axle, 

Fig. 9 shows schematically a first embodiment of a 
55 machine according to the invention with two axles, 

Fig. 10 shows schematically a first embodiment of 
a machine according to the invention with three ax- 
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les, 

Fig. 11'Shows schematically a second embodiment 
of a machine according to the invention with three 
axles, 

Fig. 12 shows schematically how the teeth of the 
upper knives are placed when passing the lower 
knives in a conventional machine, 

Fig. 13 shows schematically in a first embodiment, 
how the teeth of the upper knives are placed when 
passing the lower knives in a machine according to 
the invention, 

Fig. 14 shows schematically in a second embodi- 
ment how the teeth of the upper knives are placed 
when passing the lower knives in a machine accord- 
ing to the invention, 

Fig. 15 shows an embodiment with arched lower 
knives, and 

Fig. 16 shows an embodiment with wavy lower 
knives. 

[0026] In fig. 1 -3 a machine according to the invention 
is generally designated by the reference numeral 1 . The 
machine comprises a large funnel 2 serving for accom- 
modating the material (not shown) which is to be com- 
minuted. The funnel is carried by a frame 3 of a conven- 
tional type and is at the bottom provided with. a cutting 
table 4 with an elaboration, which later will be described 
in details. In the funnel there are furthermore two rotat- 
able axles 5a,b, which are journaled in bearings 6 and 
can be brought to rotate by means of hydraulic engines 
7. To each axle there is at a mutual distance, placed a 
set of disc-shaped upper knives 8a,b , which through co- 
operation with fixed lower knives 9a,b being attached to 
the cutting table 4, comminute the material in the funnel, 
when the machine is operating. The material comminut- 
ed (not shown) falls through openings 10 between the 
lower knives down upon a conveyer 11 for removing the 
material comminuted by the machine. The material 
comminuted is guided, during the fall, into position over 
the conveyer by guide plates 1 2a,b, extending diagonal- 
ly inwards towards the conveyer from the bottom side 
of the cutting table. 

[0027] Fig. 4 shows, seen in fragments in perspective, 
more clearly how the cutting arrangement of the ma- 
chine is constructed. As it can be seen, the upper knives 
8a,b are provided with wedge-shaped teeth 13 for 
grasping the material and through co-operation with the 
lower knives 9a,b comminuting this material, when the 
machine is operating. The shown configuration of the 
teeth are only as an example, and in practice the con- 
figuration is adapted to the material which is to be com- 
minuted. The upper knives are furthermore angularly 



displaced in relation to each other, so that the teeth 
points 1 4 in rows will be placed in a screw line. Thereby 
is avoided the impact loads which will arise, if ail of the 
teeth in a row would work with the full load at the same 

s time. There is therefore no need for such heavy and 
thereby expensive machine parts, e.g. axles, bearings 
and hydraulic engines, that they would be able to absorb 
the otherwise momentarily operating great impact 
loads. The screw shape will furthermore have the effect 

10 that the machine will have a steady and quiet working 
motion. 

[0028] When the machine is operating, the two axles 
5a,b, are rotating with their upper knives 8a,b opposite 
to each other into the direction of the arrows. The ma- 

*5 terial (not shown), which has been filled into the funnel, 
will be caught by the teeth 1 3a,b, and forced downwards 
towards the lower knives 9a, b, which together with the 
upper knives will stress the material to cutting. The 
openings 10a, b are wider than the disc-shaped upper 

20 knives 8a,b , and the material having larger extension 
than the width of the openings, will then be freely sus- 
pended over the open ing and therefore at the same time 
be stressed to bending and perhaps breaking, when the 
material is loaded by the teeth of the upper knives. Thus 

25 the comminution process in question is a combined 
comminution process, where the material is subjected 
to as well cutting as tearing actions. The comminuted 
material will fall, as said before, via the openings 10a,b 
down upon the conveyer 11, which then removes the 

30 material from the machine. 

[0029] The way the funnel is being filled in combina- 
tion with the character of the material may cause the 
material to pack so firmly in front of or under the upper 
knives that the knives cannot overcome the resistance 

35 which the packed material yields against being commi- 
nuted. The machine will stuck and it will be necessary 
to redistribute the material before the comminution proc- 
ess can continue. This redistribution takes place by first 
reversing either one or both axles and then start all over 

40 again in a second attempt to make the upper knives to 
penetrate the material. Sometimes it can be necessary 
to repeat this process several times before efficiently 
succeeding in the comminution of the material. The re- 
distribution can be initiated manually according to the 

45 need or automatically by oil pressure of the hydraulic 
engines, when this oil pressure exceeds a predeter- 
mined height. The steering of the machine can also be 
programmed to start the redistribution process at suita- 
ble intervals. 

so [0030] Fig. 5 shows a second embodiment 15 of the 
machine according to the invention. In this case the ma- 
chine has only one axle, but otherwise it is constructed 
in the same way as the machine with two axles shown 
in fig. 1-4. Similar parts are therefore designated with 

55 the same reference numeral. At the bottom of the funnel 
2 there is placed a cutting table 16 with fixed lower 
knives 17, which set -wise form an angle to each other. 
[0031] This configuration is schematically shown in 
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f jg. 6, where it can be seen that the direction of the lower 
knife 1 7 intersects the axis 1 8 of the axle 5. It is obvious 
that the teeth 13, due to this fact, will be rotating past 
the lower knife 17 into a direction which forms an angle 
of 90° with said lower knife, when the machine is oper- s 
ating. This eliminates to a substantial degree advanta- 
geously the possibility of the forces, with which the teeth 
1 3 of the upper knife 8 attack the material, having com- 
ponents in the radial direction of the upper knife and 
along the lower knives. These components, which arise 10 
in the machine known from DK Patent No. 169378 will 
have the effect that the machine would have to be over- 
dimensioned compared to its capacity and will have to 
operate with a rather low useful effect. A machine ac- 
cording to the invention will therefore in comparison to is 
a conventional machine with the same capacity have a 
lower production prize, and also the costs of energy con- 
sumption will be lower. The supplied energy will be used 
to an optimum useful effect. To this can be added, that 
the machine more securely and more efficiently will be 20 
able to comminute the material, when the teeth attack 
the material directly at an angle of 90° in relation to the 
lower knives instead of a disadvantageous acute angle. 
[0032] The direction of the lower knives do not pre- 
cisely have to be pointed directly towards the axis of the 25 
axle in order to obtain said advantageous effect. They 
can also be pointed towards an area around the axle, e. 
g. an area situated somewhat below the axle. The ma- 
terial, which is going to be comminuted, will always at 
the beginning extend somewhat over the lower knives, 30 
and consequently, the angle of action of the teeth will 
therefore change as the teeth penetrate the material. 
With a suitable choice of the inclination in relation to a 
plane through the axis of the axle and the ends of the 
lower knives opposite to the axle, the average angle of 35 
action of the teeth can be adjusted to 90°. This means 
that at the beginning the angle of action will be some- 
what larger than 90° and at the end somewhat smaller. 
The change of angle in the comminution of a piece of 
material can also be adjusted in that way, that the devi- 40 
ation of 90° is largest at the beginning and smallest at 
the end, where the load normally will be largest. 
[0033] The lower knives at each side of the axle can 
also set-wise be placed on cutting tables, each of which 
is pivotably placed on a length-going axle 1 9 at the outer 45 
side of the cutting table in question. The inclination of 
the cutting table and thereby the angle of action of the 
teeth can thereby be varied in such a way, that it all the 
time is at optimum during the comminution process. 
[0034] In the embodiment shown in fragments in fig. so 
6 the lower knives form a V, which expediently guides 
the material towards the middle of the funnel. 
[0035] Fig. 7 shows in fragments a second embodi- 
ment where the sets of the lower knives form a reversed 
V. The advantage of this construction is that the teeth ss 
will have a larger free scope in the funnel to work the 
material. 

[0036] Fig. 8 shows finally, in fragments a third em- 



bodiment, where the sets of the lower knives are at 
equal level. The construction is something between the 
two embodiments shown in fig. 6 and 7, respectively. 
[0037] The basic idea of the invention with angles of 
action of the teeth of about 90° is illustrated in fig. 6-8 
with a machine with only one axle. The same expedient 
angles of action can, however, as shown schematically 
in fig. 9-11 , as a matter of course be obtained with ma- 
chines with a different number of axles. 
[0038] Fig. 9 such shows in fragments the same con- 
struction as already has been shown in details in fig. 1 -4. 
At each side of the axle 5a there is placed at set of lower 
knives 9a flushing with each other. Also there is at each 
side of the axle 5b placed a second set of lower knives 
9b flushing with each other. The set of knives 9a and 9b 
are extending into direction of the axles 20a,b of the ax- 
les 5a,b in question, and form furthermore two and two 
a V with each other. Thereby the same expedient effects 
are obtained as said before in connection with the de- 
scription of the embodiments shown in fig. 6-8 having 
only one axle. By using two axles it is, however, possible 
to increase the capacity of the machine as compared to 
a similar machine with only one axle. The co-operation 
of the two machines with the cutting table will in itself 
lead to a doubling of the capacity, but to this can be add- 
ed, that the two axles also co-operate mutually in the 
comminution process, when they rotate at such direc- 
tions of rotation that those teeth from the upper knives 
which at a given moment are at the top, will be moving 
towards each other. The resulting capacity can therefore 
be more than twice as large when two axles are use in 
stead of only one. 

[0039] An even larger capacity can be obtained, when 
there, as shown in fragments in fig. 10, are used three 
axles 21a,b,c with upper knives 23a,b,c. Flushing sets 
of lower knives 24a, 24b and 24c are placed at each 
side of the axles 21a, 21 b and 21c. The sets of knives 
24a and 24b form two and two a V with each other, while 
the sets of knife 24b and 24c two and two form a re- 
versed V with each other. This machine has a large ca- 
pacity and combines the advantages, which have been 
described in connection with the description of fig. 9 and 
1 0. The material is guided into between the upper knives 
23a and 23b by the V, which is formed by the sets of 
lower knives 24a and 24b. The reversed V, which is 
formed by the sets of lower knives 24b and 24c, gives 
the teeth of the upper knives 23b and 23c a larger a free 
scope to process the material in this part of the funnel. 
As a consequence of the directions of rotation of the up- 
per knives 23c these upper knives will advantageously 
be inclined to push some of the material into that part of 
the funnel, where the upper knives 23b are operating, 
whereafter this material is processed by the upper 
knives 23a,b. 

[0040] Also the machine shown in fragments in fig. 11 
is provided with three axles 24a,b,c with axis 25a,b,c, 
which however, in this case all are lying in a diagonally 
slanting plane. Furthermore the lower knives 27a,b,c 
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are flushing with each other into a direction, which is 
parallel to the plane through the axis of the axles. 
[0041] Sometimes objects are found among the ma- 
terial, which is to be comminuted, which are so strong 
that the machine cannot cut or tear these objects apart. 
In the figure is shown such an object, which e.g. can be 
a cylinder block, which now is wanted to be removed 
from the machine. This takes place by manually or au- 
tomatically rectifying the direction of rotation of the up- 
per knives 268^,0, so that the teeth of the upper knives 
being at the top at a given moment, as shown by the 
arrows, all are being brought to move into the direction 
of inclination. The upper knives will then work as a kind 
of a rolling table, where the rolls are the driven upper 
knives, which now themselves drive the cylinder block 
out of the machine. To pick out for instance a cylinder 
block from the other materials in the machine, while this 
is in operating, would normally be a difficult and utmost 
risky operation for the operating staff. Therefore, the 
machine would have to be stopped completely, while the 
cylinder block is removed, resulting in a loss of profits 
equal to the time of the standstill. With the embodiment 
shown in fig. 11 the comminution machine obtains, how- 
ever, to be automatically self-emptying. 
[0042] The invention is described above and shown 
on the drawing from the presumption that the material 
was comminuted between the teeth of the upper knives 
and the upper side of the lower knives, or said in another 
way, that the lower knives are only to have cutting edges 
at the top. Opposite to a conventional comminution ma- 
chine, the machine according to the invention can, how- 
ever, within the scope of the invention, operate with cut- 
ting edges at the top as well as at the bottom. This is 
illustrated with the very schematically shown fig. 12-13. 
[0043] In fig. 1 2 thus is seen, in fragments, a conven- 
tional machine with an axle 30, which has an axis 31, 
and to which the upper knives 29 with teeth 32 are fixed. 
The lower knives 33 are placed somewhat below the ax- 
le 30, and as it can be seen, this results in the fact that 
the teeth 32 attack the material from the top in a disad- 
vantageous acute angle and in the same movement 
then meet the lower knife from the bottom at such an 
acute angle that a cutting- and tearing apart operation 
can only be made with difficulty or not at all. 
[0044] Fig. 13 and 14 show in fragments a machine 
according to the invention with a set of lower knives, 
which form a reversed V and a V, respectively. The up- 
per knives 34 are fixed to the axle 35 having the axis 36. 
The lower knives 38 have a direction towards this axis, 
and as it can be seen, the teeth of the upper knives will 
therefore when rotating, pass the lower knives at angles 
and , which both are 90°. By providing the lower knives 
with cutting edges at both sides, the material, which has 
come below the knives, now advantageously have the 
possibility of being cut or torn apart between the cutting 
edge of the bottom side of the lower knife and the teeth 
of the upper knives when these are passing up between 
the lower knives. 



[0045] The invention is furthermore described and 
shown on the drawing from the presumption that the 
lower knives were straight. Within the scope of the in- 
vention the knives, can, however, have any shape. 

s [0046] Fig. 1 5 thus shows, very schematically, an em- 
bodiment with arched lower knives 43. Of the upper 
knife 39, which is fixed to the axle 40 having the axis 41 , 
is only shown a single tooth 42, which attacks an object 
45, which is to be comminuted. The arched form of the 

10 lower knife has the effect that the object 45 in the shown 
situation only repose on the lower knife with the ends, 
which lower knife therefore will have an influence on the 
object with much larger partial shear stresses, than if 
the object was supported in its total length. The cutting 

is takes therefore place successively towards the centre 
from the ends of the object, and therefore requires a 
smaller input moment of the machine than if the knife 
was straight. A similar advantage can be obtained with 
the embodiment schematically shown in fig. 16, where 

20 the lower knife 44 has a wavy cutting edge. 



Claims 

25 1 . a machine (1 ) of the kind, which serves the purpose 
of comminution for example domestic garbage, 
tires, furniture, carpets, mattresses, stubs, demoli- 
tion timber and similar materials, and which com- 
prises: 

30 

a funnel (2) for accommodating the waste, 
a cutting table (4) placed at the bottom of the 
funnel (2) with at least one set of fixed, parallel 
lower knives (9a,b), which mutually are sepa- 

35 rated by openings (1 0a,b) through the table, 

at least one rotatable axle (5a,b) of a drive unit 
(7), which axle is placed above the cutting table 
(4) in a direction, which extends perpendicular 
to the lower knives (9a,b), and 

40 - a number of disc-shaped upper knives (8a,b) 
fixed to the axle, each of which knives is pro- 
vided with a number of teeth (1 3a,b) and partly 
extends down into each their opening of the ta- 
ble, whereby each opening is wider than the as- 

45 sociated upper knife which furthermore is 

placed close to one of the lower knifes in the 
associated opening. 

characterized in, 

50 that the lower knives extend into a direction, which 
intersects the axis of the axle or an area around this. 

2. A machine according to claim 1, characterized in 
that each lower knife (9a, b) forms an angle of be- 
55 tween 0° and 30°, preferably between 0° and 15° 
and especially between 0° and 5° with a plane con- 
taining the axis of the axle and the outer end of the 
lower knife situated opposite to the axle. 



t 
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A machine according to claim 1 or 2, characterized 
in that there at each side of the axle is placed a set 
of lower knives. 



14. A machine according to each of the claims 1 - 11 , 
characterized in that the lower knives are provided 
with a wavy cutting edge on at least one side. 



4. , A machine according to claim 1, 2 or 3, charac- 
terized in that the lower knives (9a,b) in the two sets 
of lower knives situated at each their side of the axle 
two and two form a V. 

5. A machine according to each of the claims 1 - 3, 
characterized in that the lower knives (9a,b) in the 
two sets of lower knives situated at each their side 
of the axle two and two form a reversed V. 

6. A machine according to each of the claims 1 - 3, 
characterized in that the lower knives (9a,b) in the 
two sets of lower knives situated on each their side 
of the axle two and two are flushing with each other. 

7. A machine according to each of the claims 1 - 3, 
characterized in that the knives in the two sets of 
lower knives (9a,b) situated on each their side of 
the axle two and two are flushing with each other 
into a direction which forms an angle to a horizontal 
plane. 

8. A machine according to each of the claims 1 - 3, 
and there is at least two knife axles, characterized 
in that the lower knives (9a,b) in the two sets of low- 
er knives situated at each their side of one of the 
axles two and two are flushing with each other into 
a direction, which forms an angle to at least the low- 
er knives in one of the two sets of lower knives sit- 
uated on each their side of the adjoining axle/axles. 

9. A machine according to each of the claims 1 - 3, 
and where there is at least to knife axles, charac- 
terized in that all of the lower knives (9a,b) associ- 
ated to the cutting table 84) are flushing with each 
other into the same direction, and that this direction 
forms an angle to a horizontal plane. 

10. A machine according to each of the claims 1 - 9, 
characterized in that each lower knife (9a,b) has 
an upper and a lower cutting edge, respectively. 

11. A machine according to each of the claims 1-10, 
characterized in that at least some of the knives 
are placed in different levels. 

12. A machine according to each of the claims 1-11, 
characterized in that the lower knives are straight. 

13. A machine according to each of the claims "I -11, 
characterized in that at least one of the lower 
knives of a knife set is extending in an arched way 
diagonally to the associated knife axle. 



5 15. A machine according to each of the claims 1-14, 
characterized in that the inner ends at the axle of 
the lower knives in two of the knives, placed at each 
their side of an axle in a set of lower knives, are 
connected with a bridge below the axle. 

10 

Patentanspruche 

1 . Maschine (1 ) der Art, die zum Zweck der Zerkleine- 
is rung von, zum Beispiel, Hausabfall, Reifen, Mo- 

beln, Teppichen, Matratzen, Baumstumpfen, Ab- 
bruchholz und ahnlichen Materialien dient, und die 
umfaGt: 

20 - einen Trichter (2) zum Aufnehmen des Abfalls, 

einen Schneidetisch (4), der am Boden des 
Trichters (2) mit wenigstens einem Satz fixier- 
ter, paralleler unterer Messer (9a,b) angeord- 
25 net ist, welche voneinander durch Offnungen 

(10a, b) durch den Tisch getrennt sind, 

wenigstens eine drehbare Achse (5a,b) einer 
Antriebseinheit (7), welche Achse uber dem 
30 Schneidetisch (4) in einer Richtung angeordnet 

ist, die sich senkrecht zu den unteren Messern 
(9a, b) erstreckt, und 

eine Anzahl von scheibenformigen oberen 
35 Messern (8a, b), die an der Achse befestigt 

sind, von denen jedes Messer mit einer Anzahl 
von Zahnen (13a, b) versehen ist und sich teil- 
weise nach unten in jede ihrer Offnungen des 
Tischs erstreckt, wodurch jede Offnung breiter 
40 als das zugehorige obere Messer ist, welches 

auGerdem nahe einem der unteren Messer in 
der zugehorigen Offnung angeordnet ist, 

dadurch gekennzeichnet, daG 
45 die unteren Messer sich in eine Richtung erstrek- 
ken, die die Achse der Achse Oder einen Bereich 
urn diese herum schneidet. 

2. Maschine nach Anspruch 1 , dadurch gekennzeich- 
50 net, daG jedes untere Messer (9a,b) einen Winkel 

von zwischen 0° und 30°, vorzugsweise zwischen 
0° und 15° und insbesondere zwischen 0° und 5° 
mit einer Ebene bildet, die die Achse der Achse und 
das auGere Ende des gegenuber der Achse ange- 
55 ordneten unteren Messers enthalt. 

3. Maschine nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daG auf jeder Seite der Achse ein 



30 



35 



50 



55 



* 



EP 0 928 222 B1 



14 



Satz unterer Messer angeordnet ist. 

4. Maschine nach Anspruch 1, 2 oder 3, dadurch ge- 
kennzeichnet, daB zwei und zwei der unteren Mes- 
ser (9a, b) in den beiden Satzen von auf jeder ihrer 
Seite der Achse angeordneten unteren Messern ein 
V bilden. 

5. Maschine nach jedem der Anspruche 1 - 3, dadurch 
gekennzeichnet, daB zwei und zwei der unteren 
Messer (9a, b) in den beiden Satzen von auf jeder 
ihrer Seite der Achse angeordneten unteren Mes- 
sern ein umgedrehtes V bilden. 

6. Maschine nach jedem der Anspruche 1 -3, dadurch 
gekennzeichnet, daB zwei und zwei der unteren 
Messer (9a, b) in den beiden Satzen von auf jeder 
ihrer Seite der Achse angeordneten unteren Mes- 
sern in einer Ebene miteinander sind. 

7. Maschine nach jedem der Anspruche 1 -3, dadurch 
gekennzeichnet, daB zwei und zwei der Messer in 
den beiden Satzen von auf jeder ihrer Seite der 
Achse angeordneten unteren Messern (9a,b) in ei- 
ner Richtung in einer Ebene miteinander sind, die 
einen Winkel zu einer horizontalen Ebene bildet. 

8. Maschine nach jedem der Anspruche 1-3 und bei 
der wenigstens zwei Messerachsen vorliegen, da- 
durch gekennzeichnet, daB zwei und zwei der un- 
teren Messer (9a,b) in den beiden Satzen von auf 
jeder ihrer Seite einer der Achsen angeordneten 
unteren Messern in einer Richtung in einer Ebene 
miteinander sind, die einen Winkel mit wenigsten 
den unteren Messern in einem der beiden Satze 
von auf jeder ihrer Seite der angrenzenden Achse/ 
Achsen angeordneten unteren Messer bildet. 

9. Maschine nach jedem der Anspruche 1-3 und bei 
der wenigstens zwei Messerachse vorliegen, da- 
durch gekennzeichnet, daB alle unteren Messer 
(9a,b), die mit dem Schneidetisch (4) verknupft 
sind, in der gleichen Richtung in einer Ebene mit- 
einander sind, und daB diese Richtung einen Win- 
kel zu der horizontalen Ebene bildet. 

10. Maschine nach jedem der Anspruche 1-9, dadurch 
gekennzeichnet, daB jedes untere Messer (9a,b) ei- 
ne obere bzw. eine untere Schneidkante aufweist. 

1 1 . Maschine nach jedem der Anspruche 1-10, dadurch 
gekennzeichnet, daB wenigstens einige der Messer 
in verschiedenen Hohen angeordnet sind. 

1 2. Maschine nach jedem der Anspruche 1 -11 , dadurch 
gekennzeichnet, daB die unteren Messer gerade 
sind. 



1 3. Maschine nach jedem der Anspruche 1-11, dadurch 
gekennzeichnet, daB sich wenigstens eines der un- 
teren Messer eines Messersatzes in einer gewolb- 
ten Weise diagonal zu der zugehorigen Messerach- 

5 se erstreckt. " 

1 4. Maschine nach jedem der Anspruche 1-11, dadurch 
gekennzeichnet, daB die unteren Messer auf we- 
nigstens einer Seite mit einer wellenfdrmigen 

10 Schneidkante versehen sind. 

1 5. Maschine nach jedem der Anspruche 1-14, dadurch 
gekennzeichnet, daB die inneren Enden der Achse 
der unteren Messer bei zwei der Messer, die an je- 

15 der ihrer Seite einer Achse in einem Satz unterer 
Messer angeordnet sind, mit einer Brucke unterder 
Achse versehen sind. 



20 Revendications 

1. Machine (1) du type utilise pour le broyage par 
exemple des dechets domestiques, des pneumati- 
ques, des meubles, des tapis, des matelas, des 

25 souches, du bois de demolition et de.materiaux 
analogues, et qui comprend : 

un entonnoir (2) destine £ loger les dechets, 
une table de coupe (4) placee a la partie infe- 

30 rieure de I'entonnoir (2) et ayant au moins un 

ensemble de couteaux inferieurs paralleles 
fixes (9a,b) qui sont separes mutuellement par 
des ouvertures (10a,b) formees dans la table, 
au moins un essieu rotatif (5a,b) d'une unite 

35 d'entrainement (7), I'essieu etant place au-des- 

sus de la table de coupe (4) dans une direction 
qui est perpendiculaire aux couteaux inferieurs 
(9a, b), et 

un certain nombre de couteaux superieurs (8a, 
40 b) en forme de disques, fixes & I'essieu, chacun 

des couteaux ayant un certain nombre de dents 
(13a,b) et s'etendant partiellement vers le bas 
dans chacune des ouvertures de la table, si 
bien que chaque ouverture est plus large que 
45 le couteau superieur associe qui est en outre 

place pres de Tun des couteaux inferieurs dis- 
poses dans Touverture associee, 

caracterisee en ce que : 
50 les couteaux inferieurs s'etendent dans une 

direction qui recoupe Paxe de I'essieu ou une region 
qui I'entoure. 

2. Machine selon la revendication 1, caracterisee en 
55 ce que chaque couteau inferieur (9a,b) forme un an- 
gle compris entre 0° et 30° et, de preference, entre 
0° et 1 5° et notamment entre 0° et 5°, avec un plan 
qui contient Taxe de I'essieu et I'extremite externe 
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du couteau inferieur opposee k I'essieu. 

3. Machine selon la revendication 1 ou 2, caracterisee 
en ce que, de chaque cote de I'essieu, est place un 
ensemble de couteaux inferieurs. s 

4. Machine selon la revendication 1, 2 ou 3, caracte- 
risee en ce que les couteaux inferieurs (9a,b) des 
deux ensembles de couteaux inferieurs disposes 

de chaque cote de I'essieu forment deux k deux un 10 
V. 

5. Machine selon chacune des revendications 1 k 3, 
caracterisee en ce que les couteaux inferieurs (9a, 

b) des deux ensembles de couteaux inferieurs pla- is 
ces de chaque cote de I'essieu forment deux k deux 
un V inverse. 

6. Machine selon chacune des revendications 1 a 3, 
caracterisee en ce que les couteaux inferieurs (9a, 20 
b) des deux ensembles de couteaux inferieurs pla- 
ces de chaque cote de I'essieu sont deux k deux de 
niveau. 

7. Machine selon chacune des revendications 1 & 3, 25 
caracterisee en ce que les couteaux des deux en- 
sembles de couteaux inferieurs (9a,b) places de 
chaque cote de I'essieu sont deux a deux de niveau 
dans une direction qui forme un angle avec un plan 
horizontal. 30 

8. Machine selon chacune des revendications 1 k 3, 
qui comprend au moins deux essieux de support de 
couteaux, caracterisee en ce que des couteaux in- 
ferieurs (9a,b) des deux ensembles de couteaux in- 35 
ferieurs places de chaque cote de I'un des essieux 
sont deux k deux de niveau dans une direction qui 
forme un angle avec les couteaux inferieurs de Tun 

au moins des deux ensembles de couteaux infe- 
rieurs places de part et d'autre de I'essieu ou des 40 
essieux adjacents. 

9. Machine selon chacune des revendications 1 k 3, 
et dans iaquelle sont disposes aux moins deux es- 
sieux de support de couteaux, caracterisee en ce 45 
que tous les couteaux inferieurs (9a,b) associes k 

la table de coupe (84) sont de niveau dans la meme 
direction, et cette direction forme un angle avec un 
plan horizontal. 

so 

10. Machine selon chacune des revendications 1 k 9, 
caracterisee en ce que chaque couteau inferieur 
(9a,b) a un bord superieur et un bord inferieur de 
coupe. 

55 

11. Machine selon chacune des revendications 1 k 10, 
caracterisee en ce que certains au moins des cou- 
teaux sont places k des niveaux differents. 
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12. Machine selon chacune des revendications 1 & 11, 
caracterisee en ce les couteaux inferieurs sont rec- 
tilignes. 

13. Machine selon chacune des revendications 1 & 11, 
caracterisee en ce que I'un au moins des couteaux 
inferieurs d'un ensemble de couteaux s'etend sous 
forme courbe en diagonale vers I'essieu associe de 
support de couteaux. 

14. Machine selon chacune des revendications 1 a 11, 
caracterisee en ce que les couteaux inferieurs ont 
un bord de coupe ondule d'au moins un cote. 

15. Machine selon chacune des revendications 1 a 14, 
caracterisee en ce que les extremites internes au 
niveau de I'essieu des couteaux inferieurs de deux 
des couteaux, places de chaque cote d'un essieu 
dans un ensemble de couteaux inferieurs, sont rac- 
cordees par un pontet place sous I'essieu. 
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